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Although the VOT was designed for the detection of brain 
damage in adults and children , no norms were developed for 
children below junior high school age . Clough (1960) designed 
the POT as a supplementary t est of brain damage in young child-
ren, ages 3-10 , but the potential for further development of 
the POT was never realized. The primary purpose of this 
paper was to determine, through a pilot s t udy , if it would 
be beneficial to develop a separate children ' s norm on the 
VOT, to ascertain the relationship between the VOT and the POT 
with a sample of normal children, and to determine the potential 
for further development of the POT . 
The VOT and POT and performance test of the WISC were 
i ndividually administered to 100 normal ~hildren ages 6-8 . A 
mean VOT scor e of 20 . 5 was well within the limits of the mild 
i mpairment classification and only one point above the criterion 
score for moderate organic impairment . Considering that the 
mean Performance I.Q . was 108, this indicates that the mean VOT 
score represents a false positive diagnosis , and confirms that 
i t would be beneficial to develop a separate children ' s norm 
on the VOT. A multiple regression was performed to determine 
the predicting value of the POT and VOT relative to the Performance 
I . Q. The POT accounted for only 3 percent of the t ot~l variation in 
the Performance I . Q. and the VOT accounted for 2 percent . A re-
vised scoring system was recommended for the POT, and further 
r esearch was indicated with both the VOT and POT and a large 
sample of organically impaired children . 
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Altho_ugh Hooper's Visual Organization Test (VOT) was 
designed for the detection of brain damage in adults and child-
ren, no norms were ever developed for Ss below junior high 
school age. Therefore, the primary purpose of this paper was 
to determine . if it would be beneficial to develop a separate 
children's norm on the VOT. 
The VOT consists of 30 pictures of simple objects cut 
into several parts and rearranged. The~ is required to report 
what each object would be if all the pieces were assembled. 
Each correct response is credited one point, and half point 
credit is alloted to certain responses (see Appendix I). A 
total score of 25-30 points is within the normal range; a 
score of 20-24.5 reflects mild impairment ; 10-19.5 indicates ~· 
moderate impairment, and 9.5 and below is indicative of severe 
~rganic pathology (Hooper, 1958). There is no time limit on 
the VOT, and it may be administered individually or as a group 
test. 
Coyle (1968) administered the booklet form of the VOT to 
27 southern Negro col~ege students. The booklet form of the VOT 
1 
is used for group testi;ng and requires the S to write the name 
of the cut up object. The mean score for the 27 Ss was 26.13. 
Seven Ss scored within the 20-24.5 range, which is the criterion 
range for mild impairment. Coyle s_uggested that this low score 
was a function of ethnic and ~egional factors, rather than brain 
damage, since all the Ss were performing well in college. How-
ever, other than a good standing relative to academic performance, 
no criteria were used to ascertain normality in the Ss. Altho_ugh 
it is likely, as Coyle indicated, that low VOT scores reflected 
regional and ethnic variables, it is also probable that the seven 
s tudents were mildly impaired, since normality was not adequately 
determined. 
Love (1970) administered t he VOT to 115 psychiatric patients 
in a New Zealand hospital. Twenty of these patients w_ere previously 
diagnosed as brain damaged. Results on the VOT indicate that for 
the non-organic group, there was a 25 percent false positive result 
and for the organi~ group a 30 percent false negative result . Of 
the 21 false positives in the non-organic group, 48 percent were 
under I. Q. 75, and 17 of them showed s_igns of brain dam_age on other 
t est s. Love concluded that, excluding patients with I.Q.'s under 
75, the VOT was an effective supplementary screen~ng device for 
• 
2 
distinguishing between patients with organic conditions and those 
without ~rganic conditions within a New Zealand hospital setting. 
The primary reason for learni ng disabilities in children 
is generally attributed to a deficiency in one or more of the 
following areas: social competence, emotional maturity, develop-
mental rate, mental ability, and cerebral functioning may be 
adequately detected thr~ugh tests and observations. The development 
of a children's test which can detect brain damage and differentiate 
it from other areas of learni:1g disturbances is essential. 
Poor performance on various sections of the Wechsler 
Intelligence Scales is indicative of brain damage. Beck (1955) 
discovered that for organically impaired children, the performance 
test of the Wechsler Intelligence Scale for Children (WISC) was 
significantly lower than the verbal test. Among the performance 
subtests of the Wechsler Adult Intelligence Scale (WAIS), Parker 
(1957) found that only the block design effectively differentiated 
brain damaged patients. Further research indicated that digit 
symbol, block design, and picture arrangement were also effective 
discriminants (Ladd, 1955; Parker, 1957; Koppitz, 1958; Wechsler, 
1958). Although below average performance (below 80) on the sub-




predictors of brain da~age because many factors other than those 
related to organicity are measured . Poor performance scores on the 
WISC may also indicate cultural, social, emotional, mental, or develop-
mental deficiencies (Burgemeister, 1962). 
The Bender Gestalt Test is a major tool for the detection 
of brain damage in adults. This test consists of nine separate 
des_igns which the~ is required to reproduce. Wertheimer (1923) 
had o~iginally used the des_igns to demonstrate the perceptual 
prinicples of Gestalt Psychology, and Bender later adapted these 
~igures and used them as a visual motor test in 1938. The perception 
and the reproduction of the Gestalt figures are determined by bio-
logical prinicples of sensory motor action, and vary depending on 
th~ growth pattern and maturation level of an individual and his 
pathol_ogical state either functionally or organically i nduced 
(Koppitz, 1964). Koppitz (1964) developed a scoring ~ystem for the 
Bender Gestalt Test for ages 5 through 10, but later research in-
dicated that errors in performance on the Bender may be due to 
developmental lags , and that lower I.Q. children do have trouble 
on the Bender and may erroneously be considered brain damaged 
(Friedman, 1967) . Koppitz also found that younger children often 
became impatient with the Bender designs and reproduced unscorable 
scribbles. 
• 
Clough (1960) developed a Perceptual Organization Test (POT) 
as a supplementary test for the detection of organic pathology 
in children ages 3 through 10 (see Appendix I). This test con-
sists of nine simple designs and a printed word (watch) which 
the Sis required to reproduce. Each design on the POT may 
receive O, 1, or 2 points credit, for a maximum score of 20 points. 
The POT is similar in concept and design to the Bender Gestalt 
Test, but unlike the Bender, it was specifically developed for 
children. 
In brain damage, distortion occurs in the process of sensory 
motor perception (see Table 1). The total process includes (a) the 
input function of the stimulus receptors; (b) organization and 
transfer of the stimulus through one of the sensory modalities; 
5 
and (c) response results from the stimulus transfer . .,_Although each 
of the senses is involved with the transfer, only auditory and visual 
modalities are included in Table 1 . If an auditory stimulus is 
inaccurately transferred into speech organization, then a distorted 
speech pattern will be manifested. Likewise, if a visual image is 
inaccurately transferred into perceptual organization, then the 
perception will be distorted, resulting in a distorted motoric ex-
pression and a poor POT performance. Faulty organization of the 
stimulus before t ransfer results in a low VOT performance. The 
• 
Table 1. Sensory motor perception 
INPUT SENSORY ORGANIZATION OUTPUT 
stimulus visual organization perceptual organization response 
receptors mechanisms 
auditory organization speech organization 
(a) (b) (c) 
( 
( 
input apparatus may be evaluated by sensory threshold equipment; 
~rganization relative to visual stimuli may be examined with the 
VOT; and results of the transfer process may be evaluated through 
results of the POT. Steps (b) and (c) involve the complex higher 
int_egrative functions which are difficult to measure in young 
children because of the confoundi_ng of maturation. 
A secondary purpose of this research was to determine the 
relationship between the VOT and the POT with a sample of normal 
children, and to ascertain t he potential for further development 
of the POT as a test of expressive distortion. 
Visual motor perception involves both visual perception and 
the motoric expression of the perception. In most young children 
both functions are immature and the attempt to distinguish between 
them is difficult. However, the earlier the distortion is located, 
then the sooner adequate therapy can begin, and the child can 






The POT, VOT, and performance test of the WISC were 
individually administered to 100 first and second graders, 
ages 6-8, who evidenced no signs of organicity. All tests 
were ad.~~r.istered by the same examiner in private elementary 
schoolrocms between 8:30 A,M. and 3:00 P.M. Approximate 
test~ng time per child was 30-45 minutes. 
Facsimilies of the POT and VOT are presented in Appendix I. 
The POT consists of nine simple designs and a printed word (watch) 
which the~ is required to reproduce. Each item is illustrated 
on a separate index card and may receive O, 1, or 2 points credit, 
for a maximum score of 20 points . One point is credited if no 
figure reversals are present, and a point is also received if 
the item is reproduced in a recognizable form. 
The VOT consists of 30 pictures of simple objects cut into 
several parts and rearranged . The Sis required to report what 
each object would be if all pieces were assembled . Each correct 
response is credited one point , and one half point credit is alloted 
to certain responses (see Appendix I) . A total score of 25- 30 
points is within the normal range; a s core of 20-24. 5 reflects 
mild impairment; 10-15 . 5 indicates moderate impairment, and 9.5 
• 
8 
and below is indicative of severe organic patho~ogy (Hooper , 1958). 
There is no time limit on either the VOT or the POT, and both 
9 
may be administered individually or as group tests. The VOT facsimile 
in Appendix I represents a small version of the booklet form on 
the VOT which is used for group testing. In this research, each 
object was presented separ ately according to test manual directions 
for individual administration. 
The WISC performance test provides a Performance I.Q. which 
is a measure of the individual's ability to assimilate and 
constructively use information gained from the environment. Each 
of the subtests which compose the performance test measure specific 
factors of this general ability. In the picture ~ompletion sub-
test the Sis required to discover and name the missing part of 
several incompletely drawn pictures. This test measures the 
ability to differentiate between essential and nonessential de-
.., 
tails, and basic perceptual and conceptual skills. The pictur~ 
arrangement subtest consists of a series of pictures which, when 
placed in the correct sequence, portray a short story similar to 
the newspaper comic strips. This test measures ability to com-
prehend and realistically organize data relevant to a new situation. 
The block design subtest requires the~ to arrange several red 
and white blocks into assorted des_igns. It provides a measure of 
synthesizi _ng ability and visual motor organization. In the coding 
subtest the Sis required to form rapid associations among 
certain symbols. The speed and accuracy with which this task 
is accomplished provides a measure of visual acuity, motor 
speed, coordination, and rate of associative learning. If the 
S earns at least an average score (80-100) on the t otal per-
formance test, then it is unl ikely that he is organically 
impaired to the extent that it may i nhibit functioning or 





The mean WI SC Performance I.Q. for the 100 Ss was 108 with 
an SD of 15 . The mean score on the VOT was 20.5 with an SD of 
3, which, according to the present norms, was wel l within the 
limits of mild impairment, and was only one point above a 
diagnosis of moderate to severe impairment. The mean POT 
scor e was 17 with an SD of 3. A s t udy of cumulative proportions 
us ing scores on the POT as illustrated in Figure 1, indicates 
that the POT scores ranged from 10-20 points and that 50 percent 
of the 100 Ss received a score of 17 or less, and 10 percent 
received a s core of 13 or below. Figure 2 illustrates that the 
VOT scores ranged from 10-28 points, and 50 percent of the Ss 
r eceived a score of 20 or less, and 10 percent received scores 
of 16 and below. WISC performance test scores yielde~. ~erformance 
I.Q.'s which ranged from 72-136 . The median Performance I.Q. was 
108, and 10 percent of the Ss received scores of 89 and below. 
Tabl e 2 represents a correlation matrix among the POT , 
VOT , and WISC Performance I .Q. scores based on the sample size 
of 100. Pearson product moment correlation coefficients of 
.35 and , .50 were obtained between individual scores on t ne 
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These are the initial correlation coefficients obtained before 
the multiple regr~ssion was attempted . 
• 
15 
25 percent of the variance on the VOT, and for 12 percent on the 
POT. A correlation coefficient of .35 between individual scores 
on the VOT and POT also accounted for only 12 percent of the 
total variance. This low degree of association implies that 
separate factors are measured by each test. To determine the 
predicting values and relative strengths of association between 
the VOT and POT, and the Performance I.Q., a multiple regression 
was performed using the Performance I.Q. as the dependent variable, 
and the POT and VOT as the independent predictors. Columns 
16 
2 and 5 of Table 3 indicate that as the POT and VOT scores increase, 
the Performance I.Q. also increases. Column 2 indicates that 
the POT has three times the predicting power of I.Q. as the VOT, 
although column 9 shows that the VOT is more closely associated 
with the criterion than the POT. It is likely that the VOT is 
actually correlating with something other than Performance I.Q. 
J 
since it is a relatively weak predictor. From R2 =.0473 it is 
revealed that the POT and VOT really account for only 5 percent 
of the total variation in the Performance I.Q., and of this, the 
POT accounts for about three percent and the VOT accounts for 
approximately two percent. The multiple R value is . 23 , which 
is quite low. The variables apparently are not significant pre-
dictors of the dependent variable, and are measur~ng separate and 





A MULTIPLE REGRESSION USING THE PERFORMANCE I.Q. AS THE 
DEPENDENT VARIABLE AND THE POT J\ND VOT AS PREDICTING CRITERION 
2 3 4 5 6 7 8 9 
Independent 
Variable bifok sk so/sk bok Xk bok xy bokXk rok 
POT .09305 2.3974 5.782 .53805 16.90 525.24 9.093 .2976 















The primary purpose of this paper was to determine i£ it 
would be beneficial to develop a separate children's norm on 
the VOT. A mean score of 20.5 on the VOT was well within the 
limits of the mild impairment classification, and only one point 
above the criterion score for moderate organic impairment. Con-
sidering that the mean Performance I.Q. was 108, this indicates 
that the mean VOT score represents a false positive diagnosis, 
and affirmed that a separate children's norm is recommended. 
A child's low VOT score is often a function of immature 
visual ~rganization process. Children are unable to cognitively 
~rganize data as efficiently as adults. · The visual organization 
process is a factor of sensory motor perception and is related 
to how well the child can cognitively ~rganize a stimu~us after 
he has visually perceived it. Perceptual organization is also 
a factor of sensory motor perception and is a function of how 
well information is transferred from the visual organization 
process into motoric expressior.. The VOT P.valuates the process 
of cognitive ~rganization and the POT evaluates how well the 
cognitive information is transferred into motoric expression. 
Sometimes a child is able to perceive a stimulus with accuracy, 
• 
18 
but is unable to create an accurat e reproduction. In such 
cases a kind of "short circuit" occurs in the transfer process. 
Since the VOT and POT are separate stimuli and are received 
independently, it is difficult to ascertain in which area the 
distortion occurs. If the stimuli were the same in both cases , 
then the relationship between cognitive organizati on and motoric 
expression could be more easily discerned . It is suggested that 
plans for combining visual and perceptual organization tests 
be invest _igated. 
Due to a faulty evaluation system, much information 
~egarding mot oric expression and perceptual abili ties was lost 
from t he POT. Instead of scoring each design on a two point 
basis relative only t o shape and image reversal, it is recom-
mended that the designs be scored in a method similar to Koppitz ' s 
developmental scoring system for the Bender Gestalt Test. The 
,J 
developmental syst em consists of 30 separate items which are 
scored as either present or absent . All scorings are added 
into a composite score . Thus a child could theoretically 
receive a composite score of 30 points . Since the Bender Test 
is scored for errors, a high score indicates a poor performance 
and a l ow score reflects a good performance (Koppitz, 1964) . 
However, since the developmental system still used the ori ginal 




children often performed poorly as a function of impatience 
and developmental lags unrelated to brain damage . The simple 
designs of the POT are more closely r e lated to the· motor 
development of a young child, and are more likely than the 
Bender to maintain a young child's attention. 
If a number of common errors on the POT were determined 
for each design , and scored similarly to the Koppitz develop-
mental system, then more specific information ~egarding perceptual 
abilities and motor expression would be available. It would also 
be interesting to investigate the potential of the POT as a 
visual organization test . If very simple objects were developed 
from shapes similar to those on the POT, and the objects were 
cut up and rearranged as on the VOT, then a child should be 
capable of c.ognitively organizi.ng and reproducing the whole 
object. In this manner visual an~ perceptual organiza~ion 
tests would be combined. 
After these scoring revisions, it is recommended that 
the POT and VOT be used with a l~rge sample of organically 
impaired children to determine the effectiveness of the POT 





Although the VOT was de~igned for the detection of 
brain damage in adults and children, no norms were developed 
for children below junior ~igh school age. Cl~ugh (1960) 
designed the POT as a supplementary test of brain damage 
in young children ages 3-10, but the potential for further 
development of the POT was never realized. The primary 
purpose of this paper was to determine if it would be bene-
ficial to develop a separate children's norm on the VOT, to 
ascertain the relationshi p between the VOT and the POT with 
a sample of normal children, and to determine the potential 
for further development of the POT. 
The VOT and POT and performance test of the WISC were 
individually administered to 100 normal children ages 6-8. 
. v 
A mean VOT score of 20.5 was well within the limits of the 
mild impairment classification and only one point above the 
criterion score for moderate organic impairment. Considering 
that the mean Performance I.Q. was 108, this indicates that the 
mean VOT score represents a false positive diagnosis , and 
confirms that it would be beneficial to develop a separate 
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WHAT YOU ARE TO DO: This is o te st of your ability lo recognize piclures of objects when 
the piclures hove been cu t up und p laced in different positions. In each boK in this booklet 
you will sec ONE cut up picture. LOOK AT EACH CUT UP PICTURE AND DECIDE W HAT IT 
MIGHT BE IF IT W ERE PUT TOGETHER. The n write the name of the object on the li ne with 
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No. Re.sponse l Credit (Circle Credit) l 1/z Credit ½ No Credit X 
1 F,sh I 
2 Saw 1 
3 Table. Bench 1 --
4 ~orplanc I 
5 Baseball, other round ball I Foolball 1/1 -
6 Hammer 1 Hatchet 
7 Dog. Sheep 1 Animal 1/z 
8 Truck 1 Auto i,z 
9 Cup 1 Vase. Jar llz 
10 Hand I Glove 'h Fingers 
11 Apple, Peach. eac. I Fruit 1/z -
12 Basket 1 Net 
13 Sc1s.sors 1 
14 Cane. Hockey Slick 1 Pencil 
IS ~,!boat. Boat 1 --- -16 Teakettle 1 
17 Chair 1- Sofa 1/z 
18 Candle 1 
19 Teapot, Cream P,tcher 1 I 
20 Cal 1 Animal •·1 
21 Flower. Pansy, etc. I Tree, Island 
22 Mouse. Guinea Pig, etc. 1 Ammttl ½ 
23 Book 1 
24 Rabb,t I An,mal ½ 
25 Block 1 
26 L1Rhthouse I Tower, Castle "z .., 
27 Shoe 1 Iron 
28 Key I 
29 Rong 1 Lock 
30 Broom 1 Mop 
Total Score 
REMARKS: 










VOT, POT, AND PERFORMANCE I.Q. SCORES FOR EACH SUBECT. 
Subjects VOT POT Performance I.Q • .. 
1 24 19 120 
2 20 19 137 
3 23 20 106 
4 24 19 107 
5 26 19 1 28 
6 23.5 14 120 
7 20 14 108 
I 8 26 19 107 
9 28 16 113 
10 15.5 19 104 
11 21 18 100 
12 21 19 115 
13 18 19 97 
14 22 11 115 
15 18 15 111 
16 24 20 106 
17 2 3 <, 18 136 
18 26 20 109 
19 18.5 18 99 
20 18 18 111 
21 24 17 107 
TABLE 2 - Continued 
Subjects VOT POT Performance I.Q. 
I• .. 
58 17.5 12 85 
59 27.5 19 . 132 
60 19.5 15 118 • 61 21.5 18 121 
62 18 18 90 
63 20 .5 17 118 
64 24 18 104 
65 25 18 111 
. 66 18 17 100 
67 20 18 125 
68 19.5 19 107 
69 22 16 114 
I 
70 18.5 16 100 
71 24 .5 16 97 
72 23 17 125 
73 19 19 108 
74 20 20 113 
75 23 13 125 
76 23 18 101 .. 
77 16,5 17 108 
78 28 20 115 
79 16 16 104 
80 19.5 18 108 
81 21 20 104 
82 18.5 18 108 
83 24.5 20 125 
'" . ( .• 
22 21 17 107 
23 
I 
21 16 127 
24 25 16 125 
25 16 17 121 
26 24 15 118 
27 19 19 127 
28 22 11 120 
29 22 14 122 
30 23,5 19 120 • 31 20.5 18 97 
32 24 20 121 
33 20 . 5 20 125 
34 22 19 118 
35 16 10 72 
36 18 15 80 
37 21 16 83 
38 21 16 86 
39 18 18 83 
40 18 17 107 
I 41 24.5 18 115 
42 17.5 15 101 
43 22.5 18 106 
44 16 16 85 
45 17.5 19 106 
46 15.5 18 86 
47 19 19 93 
48 12 11 83 
49 22,5 13 101 
50 23 ' 18 125 51 16 1 9 133 
52 15.5 14 83 
53 20 20 111 
54 18 14 100 
55 18.5 17 108 































































J and J Matrices, Doolittle Inversions, t tests, and Analysis 






POT VOT WISC 
POT 569 7575.40 976.20 
s 
VOT ·7575.40 1917.140 4245.52 
Wisc2=19021.36o 
POT VOT WISC 
POT l .7253087 .29668 





Doolittle Method of Inverting a Symmetric Matrix 

























Doolittle Method of Inverting a Symmetric Matrix 



























Backward Doolittle Solution and t Test for Significance 
of Slopes on a Multiple Regression 












Analysis of Error Variance 
Source df 
Due to Regression 
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